Live monitoring of small vessels during development and disease using the flt-1 promoter element.
Vessel formation is of critical importance for organ function in the normal and diseased state. In particular, the labeling and quantitation of small vessels prove to be technically challenging using current approaches. We have, therefore, established a transgenic embryonic stem (ES) cell line and a transgenic mouse model where the vascular endothelial growth factor receptor VEGFR-1 (flt-1) promoter drives the expression of the live reporter eGFP. Fluorescence microscopy and immunostainings revealed endothelial-specific eGFP labeling of vascular networks. The expression pattern recapitulates that of the endogenous flt-1 gene, because small and large vessels are labeled by eGFP during embryonic development; after birth, the expression becomes more restricted to small vessels. We have explored this in the cardiovascular system more in detail and found that all small vessels and capillaries within the heart are strongly eGFP+. In addition, myocardial injuries have been induced in transgenic mice and prominent vascular remodeling, and an increase in endothelial cell area within the peri-infarct area could be observed underscoring the utility of this mouse model. Thus, the transgenic flt-1/eGFP models are powerful tools to investigate and quantify vascularization in vivo and to probe the effect of different compounds on vessel formation in vitro.